1.1 GOAL 6.111 S2001 1.2 APPROACH
Wednesday, February 7, 2001
OKnowledge
Design and Implement Complex Digital Systems.
OTheory
OUse a Hardware Design Language (VHDL). ©OExamples
ODesign rules
OGuidelines

OImplement with Multiple Existing Integrated Circuits.
OPrior Digital Design Experience is not Necessary.
OPrequisite is Something to do with Circuit Theory.

06.004 is NOT a Prerequisite.

OTake 6.004 before 6.111 or
OTake 6.004 after 6.111 or
OTake both in the same term

Olnstruction

OEnvironment

OLab space
OOscilloscopes

OLogic Analyzers

OWay to build things
OProgramming equipment
OComputers

ODesign software

1.3 Challenges

1.4 Grading and Honesty

O Start with structured assignments and structured solutions.
OProblem Sets, Lab 1, and Quizzes

ONext are structured assignments with unstructured solutions.
OlLab 2 and Lab 3

OFinally we have an unstructured assignment and unstructured solution.

OProject

OWe the teaching staff, provide HELP with debugging and testing,
ENCOURAGEMENT, and liberal PRAISE as success evolves.

OWe start with a number and then discuss everyone, especially
performance in labs and project.

OQui zzes (209
OProbl em sets (10%
OLab exercises (35%
OPr oj ect (35%
OAs you see, this is prinmarily a |ab course.

OCooperation
O Do not collaborate with anyone on quizzes.

OCollaborate with anyone on problem sets and labs and then do them individually.

OCollaborate with anyone on the project and do the project cooperatively with your project partners.




1.5 Labs

1.6 DIGITAL SYSTEMS

OLab 1

OFind the lab and wire something.
OProgram and test a PAL.
OLearn how to use an oscilloscope and a logic analyzer.

OLab 2

ODesign and implement a (quite complicated) Finite State Machine (FSM).
OAt least part of the design must be in VHDL and use a CPLD (Complex PLD).

OLab 3

ODesign and implement a (quite complicated) microprogrammed system.

Input From the Real World - Switches, TTL, RS 232, Analog (Sound, Video)

|

A to D (Discrete Levels) Synchronizer (Discrete Time)

i

Digital Part of the System

Data Paths - Registers, ALU, Control Path - FSM, MCU
Memory (Muscle) — (Brain)

i
Output to the Real World - TV Display, Sound, Lights, Motion,

TTL,RS232...
OUse VHDL to program CPLDs and PALs.
OLab 3 is a good prototype for the size and complexity of each individual's part of the final project.
1.7 VHDL 1.8 VHDL Example
VHSIC Hardware Description Language -- Massachusetts (Obsolete) Stoplight Exanple

OLanguage to express digital systems

O Structural
OBehavioral
OTiming

ORich and powerful language

OBasic standard environment

OSupports both

OHardware concepts
O Software concepts

library ieee;
use ieee.std_logic_1164.all;
entity check is port(
r, vy, g in std_logic;
ok: out std_logic;
signal t1, t2, t3: inout std_logic);
end check;
architecture |ogical of check is
begi n
ny_l abel : process(r, y, g, t1, t2, t3) begin
tl <=r and (not g);
t2 <=y and (not @);
t3 <= (not r) and (not y) and g;
ok <=tl or t2 or t3;
end process;
end | ogi cal ;

Wrodt v Dewioms CLEES




1.9 VHDL Advantages 1.10 VHDL Disadvantages

OShorter design cycle OA change of culture

O Improved design quality O Away from schematic-based design
) OTowards language-based synthesis
OVendor and technology independence
OCost of getting started

OLower design cost
OSelecting (and paying for) design tools

- .
Design management ODebugging design problems

O Simulation of design

1.11 Misconceptions 1.12 What Can be Synthesized?
OJust code it in VHDL and the synthesis tool will design the logic. OCombinational functions

OMux, encoder, decoders

O Comparator

OVHDL code that simulates the same way will synthesize to the same set of oParity generator
gates. OAdder, ALU

OMiscellaneous logic

OThe best style is OBJECT ORIENTED. OCounter based functions

O Counters
©Depends on the objects (always does) OMAR, FIFO
OSynthesis just can't be as good as a design done by a human! DORegister and latch functions

OShades of assembly language vs. a higher level language gcControl Iogic

OSequencers, FSM
O Synchronizers




1.13 Observations

1.14 Design for Testing

OVHDL is a programming language.
OThere are many good and bad programs.
OFunctionality is important.
OBUT not enough! Style is important.
O0Good design is critical.
OSynthesis is hard.

OFitter program takes clues from your VHDL code.

ODecomposition of a large design into smaller, understandable sub-parts is
essential.

ODesign can be fun.

OTesting is work.

OTesting is more important than design.
OUntested designs are rarely good designs.
OAlmost all of us make mistakes.

OTesting helps catch mistakes.

1.15 How to Use VHDL

1.16 Lab Hours

ODesign before typing,

Oat least a little!

O Start with a working VHDL file,
Omodify it to do what you want to do.

OUse more than one file.

OCompile files as they are typed in.

ODon’t wait until design is completely entered before compiling and/or fitting the VHDL code.
OTake one step at a time.

OPlease be out by the indicated time. Instrument room personnel get paid
by the hour. Please do NOT take advantage of them. The usual times are:

OMonday - Friday
09:00 AM to 11:45 PM

OSaturday
012:00 Noon to 5:45 PM

OSunday
012:00 Noon to 11:45 PM

OHours for Holidays, Spring Break, etc. will be posted.




1.17 Get Your Computer Account

1.18 Turn In Your Schedule Sheet

OGo to the Digital Lab, 38-600.

OLogin with your Athena name and password to sunpall.mit.edu or sunpal2.mit.edu. This will
automatically give you an account on the computers in the digital lab. The sunpal machines are
located on the near right side of the lab as you enter the lab.

OTo access the software available, it is best to login to a machine in the
digital lab.

Olf this is an HP machine, you need to do a kinit and enter your password again, then slogin to an
Ultra 5 in the Lab.

Olf this is an Athena Ultra 5, simply do setup (not add) 6.111 and you are all set.

Olf this is an Athena machine, but not an Ultra 5, then do setup 6.111 and slogin to an Athena ultra 5
in the lab.

OIf you have trouble, ASK.

OExtra handouts will be in the filing cabinet in the back left corner of the
digital lab - 38-600.

ORecitation Assignments will be posted by Friday on the bulletin board in
the digital lab and on the 6.111 web page.

O//http:sunpal2.mit.edu

OAlso linked to the department web page.

OPick up lab kits starting Thursday at 1 pm.




